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reported sporadically (Ir85). The low frequency of overt cancer may be
related in part to the often very long latency of symptomatic parathyroid
disease. Mean times from exposure to diagnosis of HPT varied from 30 to
50 years in the different series. In addition, 90% of parathyroid adenomas
were accompanied by clinically important HPT and a high percentage of
those with radiogenic parathyroid hyperplasia or adenoma had concurrent
thyroid disorders. Both conditions commonly require surgical intervention
and, hence, removal of the possibly premalignant parathyroid tissue.

A review of experimental studies, including those involving mice, rats,
guinea pigs, dogs, and monkeys, illustrates that the parathyroid glands
do not acutely express radiation damage at the histological level at x-
ray doses below 5 Gy (Be72). Doses between 5 and 25 Gy cause modest
edema and hyperemia, and higher doses cause severe damage. Late changes
include hyperplasia, cyst formation, adenomatous nodules, gross adenomas,
and carcinomas. In one experiment, a cumulative total of 12 parathyroid
tumors were noted among 80 rats of each sex that were exposed to 250-
kVp x rays at 5 Gy when they were 100 days of age; no tumors occurred
in 160 unirradiated controls. Ten animals of each sex in the irradiated
and control groups were necropsied every 3 months for 24 months after
exposure, so the cumulative reported incidence of 8% parathyroid tumors
is an underestimate of the true 24-month (or life span) incidence (Be67).

Parathyroid neoplasia was also observed to follow irradiation with
radioiodide. In one experiment, 185 or 370 kBq of 13II was administered
to neonatal rats. Sixty-one percent (28/46) of such animals that survived
15 months were found to have parathyroid adenomas (Tr77); adenomas
were found in 31 untreated control rats. Some of the animals had HPT as
evidenced by elevated serum calcium.

In summary, both experimental and human studies confirm that HPT
and parathyroid hyperplasia, parathyroid adenoma, and less frequently,
parathyroid carcinoma are late sequelae of radiation exposure. Most
parathyroid neoplasms are hyperfunctional, and radiogenic HPT is fre-
quently accompanied by thyroid dysfunction, neoplasia, or both. In humans,
the time from irradiation until the time of diagnosis is most commonly at
least 30 years. Although the incidence of HPT and neoplasia appears to
increase with dose (Ti77), the data are inadequate for quantitative risk
estimation. It is clear, however, that parathyroid neoplasia may eventually
follow doses in the range of 1 to 5 Gy after exposures that cause little or no
acute histopathologic evidence of damage in the glands. The possibility of
HPT and parathyroid neoplasia should be considered in those individuals
with a history of irradiation of the head and neck, and particularly those
with thyroid dysfunction or thyroid nodules.